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ABSTRACT
K n o w le s , P , R . , M .S .,  D e ce m b e r 1981 W ild l i fe  B io lo g y
H a b ita t S e le c tio n , Hom e Range S ize , and M o vem en ts  o f B obca ts  
in  N o r th -C e n tra l M ontana  (52 pp. )
D ir e c to r :  B a r t  W . O 'G a ra  -
A  s tu d y  o f bobca t h a b ita t s e le c t io n  and m o vem e n ts  w as co n ­
duc ted  f r o m  J a n u a ry  1979 th ro u g h  A ug u s t 1980 on the  C h a r le s  
M . R u s s e ll N a tio n a l W ild l i fe  R efuge in  n o r th - c e n t ra l M ontana , 
F iv e  ca ts  (1 a d u lt fe m a le , 1 a d u lt m a le , 2 ju v e n ile  m a le s , and 1 
ju v e n ile  fe m a le )  w e re  r a d io - c o l la re d  and fo llo w e d  f ro m  2 weeks 
to  17 m on ths  w ith  5̂  o f the  ca ts  acco u n tin g  fo r  42 9 o f th e  457 
re lo c a t io n s .  Hom e ra n g e  s iz e  was la rg e s t  (83.3 km 2 ) fo r  the  
a d u lt m a le , fo llo w e d  b y  the  a d u lt fe m a le  w ith  17.8 km 2 and h e r 
m a le  k it te n  w ith  5.8 k m ^ . The 2 re m a in in g  ju v e n ile s  had too  
fe w  re lo c a t io n s  to  a c c u ra te ly  r e f le c t  hom e ra n g e  s iz e . B o th  
ju v e n ile  m a le s  w e re  i l le g a l ly  k i l le d  w ith in  2 m on ths  a f te r  
m a rk in g  and the  fa te  o f the  ju v e n ile  fe m a le  re m a in e d  u n d e te r­
m in e d  at the  end o f the  s tu d y . N ine  c o v e r types w e re  des ign a ted  
on the  s tu d y  a re a  and v e r t ic a l  v e g e ta tiv e  c o v e r w as m e a su re d  
w ith  a c o v e rb o a rd  fo r  each typ e . The ju n ip e r  c o v e r  type  w as the 
d enses t (93% c o v e r) , fo llo w e d  b y  r i v e r  b o tto m  (75%), D o u g la s - f ir  
(71%), dense p ine  (52%), g reasew ood  (30%), open p ine  (24%), 
s a g e -g ra s s  (11%), a g r ic u l tu r a l  (9%), and p r a i r ie  dog tow n (3%). 
The 3 ca ts  w ith  o v e r 50 re lo c a t io n s  a l l  showed s ig n if ic a n t s e le c ­
t io n  fo r  c o v e r typ e s  w ith  52% c o v e r o r  g re a te r .  The  o n ly  c o v e r 
typ e  w ith  le ss  than 52% c o v e r used m o re  o ften  than  expected  w as 
th a t o f p r a i r ie  dog to w n s . L a g o m o rp h  p e lle t  tra n s e c ts  showed a 
h ig h  p o s it iv e  c o r re la t io n  w ith  c o v e r tyi^e d e n s ity . The h ig h e s t 
d e n s it ie s  o f s m a ll ro d e n ts  w e re  in  the dense c o v e r type s  (g re a te r  
than  50% c o v e r)  and the  s a g e -g ra s s  c o v e r typ e .
11
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A C K N O W L E D G E M E N T S
The M ontana  C o o p e ra tiv e  W ild l i fe  R e s e a rc h  U n it and the  
C h a r le s  M . R u s s e ll N a tio n a l W ild l i fe  R e fuge  p ro v id e d  e q u ip m e n t, 
h o u s in g , and v e h ic le s ; the  Y oung A d u lt  C o n s e rv a tio n  C o rp s  th ro u g h  
the  U . S. F o re s t  S e rv ic e  p a id  m e d u r in g  1 y e a r o f f ie ld  w o rk ; and 
S igm a X i  p ro v id e d  f in a n c ia l a s s is ta n c e  d u r in g  the  f in a l  s u m m e r in  the 
f ie ld ,
I  e x p re s s  s in c e re  a p p re c ia t io n  to  n u m e ro u s  in d iv id u a ls  f r o m  
w h o m  I  re c e iv e d  te c h n ic a l a d v ice  and a s s is ta n c e . D r ,  J o n k e l p ro v id e d  
e n co u ra g e m e n t when I  f i r s t  co nce ive d  the  idea  fo r  th is  s tu d y  and in  the 
in i t ia l  s tages o f w r i t in g  the  s tu d y  p ro p o s a l. D r ,  O 'G a ra 's  e x p e rt is e  
w as in v a lu a b le  in  the  e xe cu tio n  o f the  s tu d y , D rs ,  O 'G a ra  and B a l l  
a d v ise d  in  the w r i t in g  o f the  m a n u s c r ip t and D rs ,  J o n k e l and M e tz g a r 
p ro v id e d  c r i t i c a l  re v ie w .
I  p a r t ic u la r ly  th a nk  the  in d iv id u a ls  w ho p ro v id e d  a s s is ta n c e  
d u r in g  the  d if fe re n t  s tages o f m y  f ie ld  w o rk : D a le  M e eks , U. S. F is h  
and W ild l i fe  S e rv ic e , W i l l is  K e n t, P h i l l ip s  C oun ty  t ra p p e r ,  and C ra ig  
S w ick , D e p a rtm e n t o f L iv e s to c k ,  p ro v id e d  tra p p in g  e x p e rt is e  and 
a d v ic e  on tra p s  and b a it ;  R e fuge p e rs o n n e l, p a r t ic u la r ly  D ona ld  
F o r te n b e r r y  w ho p ilo te d  the  a i r c r a f t  used in  re lo c a t in g  ra d io -m a rk e d
i i i
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c a ts ; K e n  H a m lin , M on tana  D e p a rtm e n t o f F is h , W ild l i fe  and P a rk s ,  
p ro v id e d  a d d it io n a l da ta  on s m a ll  m a m m a l and la g o m o rp h  p o p u la tio n s  
on the  R e fuge  and o th e r  a s s is ta n c e ; and S a lly  O lso n  and C h a r le s  
S to ne r each v o lu n te e re d  th e ir  a s s is ta n c e  fo r  2 m o n th s . I  am  m o s t 
d e e p ly  in deb ted  to  m y  husband, C ra ig ,  f o r  h is  m any v i t a l  c o n tr ib u t io n s  
to  a l l  s ta g es  o f the  s tu d y .
IV
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CHAPTER I
IN T R O D U C T IO N
Since the  e a r ly  19 7 0 's , bobca t (L y n x  r u fu s ) fu r  p r ic e s  and 
tra p p in g  e f fo r ts  have in c re a s e d  because o f the ban on im p o r t in g  m o s t 
e x o tic  "sp o tte d  c a t"  fu rs  Im posed  b y  the C onven tion  on In te rn a tio n a l 
T ra d e  in  E ndangered  Species o f W ild  F lo ra  and Fauna in  1973, In  
re sp o n se , the  bobca t has re c e iv e d  an unpreceden ted  am ount o f a tte n tio n  
f r o m  p r iv a te  c o n s e rv a tio n  g ro u p s  as w e ll  as s ta te  and fe d e ra l agenc ies . 
The W o rk in g  G roup  on B o bca t, L yn x , and R iv e r  O tte r  w as fo rm e d  to  
a s s is t  the  E ndangered  Species S c ie n t if ic  A u th o r ity  in  d e te rm in in g  
w h e th e r n u m b e rs  o f b o b ca ts , ly n x  (L y n x  ca n a d e n s is ), and r iv e r  o tte rs  
(L u t ra  ca n a d e n s is ) a re  s u f f ic ie n t  to  a llo w  e x p o rt o f th e ir  fu rs  w ith o u t 
d e tr im e n t to  the sp e c ie s . T h e y  conc luded  th a t, to  d e te rm in e  h a rv e s t-  
ab le  n u m b e rs , the p re s e n t s ta tu s  and tre n d s  o f bobca t p o p u la tio ns  
th ro u g h o u t th e ir  ra n g e  shou ld  be know n. The q u a lity  o f data a v a ila b le  
v a r ie s  re g io n a lly ,  p la c in g  the  A u th o r ity  in  a q ua n da ry  re g a rd in g  U. S. 
c o n c u rre n c e  w ith  the  C onven tio n . State and fe d e ra l w i ld l i fe  m a nag e ­
m ent agencies m u s t now o b ta in  data on bobcat p o p u la tio n  s ta tu s  in  
v a r io u s  h a b ita ts  to  e s ta b lis h  re a so n a b le  h a rv e s t quo tas.
E a r ly  s tu d ie s  o f the bobca t co n ce n tra te d  on d is t r ib u t io n
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(P o lla c k  1950, Young 1958), g e n e ra l l i f e  h is to r y  (Young 1958, Van 
W o rm e r  1964), food  h a b its  (P o lla c k  1951, W e s tfa ll 1956, G a s h w ile r  
et a l.  1960), d e p re d a tio n  on gam e a n im a ls  (M a rs to n  1942, D i l l  1947, 
M a tso n  1948, P ro g u ls k e  1955, Young 1958), and m ethods o f c o n tro l 
(A n de rso n  1945, R ob inson and G rand 1958). M o re  re c e n t s tu d ie s  
in c lu d e  p o p u la tio n  d yna m ics  (P ro v o s t et a l.  1973, C ro w e  1974), h a b ita t 
s e le c tio n  (M cC o rd  1974), s o c ia l o rg a n iz a tio n  (B a ile y  1972), hom e 
ra n g e  and m ovem en ts  (M a rs h a ll and Je n k in s  1966, B a ile y  1972), and 
age d e te rm in a tio n  (C on ley  1968, C o n le y  and Jen k in s  1969, C ro w e  1975).
Few  s tu d ie s  have been p u b lish e d  f ro m  the w e s te rn  s ta te s . 
G a s h w ile r  et a l.  (1960) conducted an e x te n s ive  food  ha b its  s tu d y  
th ro u g h o u t U tah and e a s te rn  Nevada by  s to m a ch  and sca t a n a lyse s .
T h e y  a lso  p u b lish e d  a s tu dy  (1961) of sex r a t io s ,  g e s ta tio n  p e r io d s , 
and e m b ry o  n u m b e rs  ob ta ined  f ro m  tra p p e d  b o b ca ts . B a ile y  (1972) 
w as in v o lv e d  p r im a r i ly  w ith  an e c o lo g ic a l s tu d y  on s o c ia l o rg a n iz a tio n  
and hom e ra ng e  s iz e  o f bobca ts in  so u th e rn  Idaho. C ro w e  (1975), 
w o rk in g  in  W yo m ing , in v e s tig a te d  age c la s s if ic a t io n  by  c h a ra c te r is t ic s  
o f the  can ine  te e th  and cem en tu m  a n n u li. He a lso  in ve s tig a te d  r e p r o ­
d u c tio n  and age a t se xu a l m a tu r ity ,  and deve loped m ode ls  o f e x p lo ite d  
bobca t p o p u la tio n s . Jones and S m ith  (1979) re p o r te d  on bobcat 
d e n s it ie s  on a w i ld l i f e  a re a  in  A r iz o n a .
In  M ontana, R ob inson  and G rand  (1958) co m p a re d  m ovem en ts  
o f bobca ts  and coyo tes  (C an is  la t r a n s ). In  1976, P h i l l ip s  (p e rs . co m m . ),
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
U .S . F is h  and W ild l i fe  S e rv ic e , c a p tu re d  and m a rk e d  12 bobca ts  in  
so u th e a s te rn  M ontana. E ig h t w e re  equ ipped w ith  r a d io - c o l la r s .  T h is  
s tu d y  w as d isco n tin u e d  because o f a la c k  o f c o n tro l o v e r the h a rv e s t 
and chang ing  re s e a rc h  p r io r i t ie s .  R e s u lts  w e re  m e ag e r and not 
p u b lis h e d . In  a d d it io n , l im ite d  unpub lished  data  have been c o m p ile d  
b y  p e rs o n n e l o f the  M ontana  D e p a rtm e n t o f F is h ,  W ild l i fe  and P a rk s , 
co n ce rn in g  the y e a r ly  tra p p in g  h a rv e s t o f b o b ca ts . P re s e n t ly ,  the  
D e p a rtm e n t is  a ls o  co n d u c tin g  a s tu d y  o f bobca t e co log y  in  m oun ta inous 
te r r a in  w e s t o f the  C o n tin e n ta l D iv id e .
E s s e n t ia lly  no in fo rm a tio n  is  a v a ila b le  on the  e co lo g y  o f 
bobca ts  in  the se m i-o p e n  p r a i r ie  b re a k s  c o u n try  o f e a s te rn  M ontana . 
In fo rm a tio n  c o n c e rn in g  d e n s ity , h a b ita t re q u ire m e n ts , and annua l 
t ra p p in g  le v e ls  o f bobca ts  in  th is  a re a  is  needed.
T h is  s tu d y , conducted  on the  C h a r le s  M . R u s s e ll N a tio n a l 
W ild l i fe  R efuge a long  the  b re a ks  o f the  M is s o u r i R iv e r ,  w as designed  
to  o b ta in  som e o f these  da ta . The p r im a r y  o b je c tiv e s  w e re  to ;
1) d e te rm in e  hom e ra n g e  s iz e  o f bobca ts in  a p r a i r ie  b re a ks
h a b ita t,
2) d e te rm in e  seasona l h a b ita t s e le c tio n  and m o vem e n ts  o f 
b ob ca ts , and
3) deve lop  re c o m m e n d a tio n s  fo r  m anagem ent g u id e lin e s  to  the 
C h a r le s  M . R u s s e ll N a tio n a l W ild l i fe  R efuge  and the  M ontana D e p a r t­
m e n t o f F is h , W ild l i fe  and P a rk s .
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C H A P T E R  I I  
STU D Y A R E A
The s tu d y  a re a  (440 k m ^) is  lo ca te d  in  n o r th -c e n tra l M ontana 
(F ig , 1) a long the M is s o u r i R iv e r  a t the  n o rth w e s t end o f the C h a r le s  
M . R u s s e ll N a tio n a l W ild l i fe  R e fuge . The a re a  is  an e roded  p la tea u  
ty p if ie d  b y  rough  t im b e re d  b re a k s  and p ro d u c tiv e  r iv e r  b o tto m  la n d s . 
The n o r th e rn  b o u n d a ry  of the R efuge ro u g h ly  a p p ro x im a te s  the  
t ra n s it io n  o f the t im b e re d  b re a k s  to  r o l l in g  p r a i r ie .  E le v a tio n  is  
680 m  a t the R iv e r  and r is e s  to  a p p ro x im a te ly  920 m . T o p o g ra p h ic  
r e l ie f  f r o m  the R iv e r  to  the  tops  o f the  ad jacen t r id g e s  range s  f ro m  
about 240 m  at the  w e s t end to  about 120 m  at the east end o f the 
s tu d y  a re a . The L i t t le  R o cky  M oun ta ins  a re  lo ca te d  35 km  n o r th  o f 
the R iv e r .  The s tu d y  a re a  is  e a s ily  a cc e s s ib le  b y  v e h ic le  on e x is t in g  
ro a d s .
The s tu d y  a re a  shows a g ra d u a l t ra n s it io n  in  c o n ife r  spec ies  
f ro m  w e s t to  eas t. N o r th - fa c in g  s lopes at the w est end o f the s tu d y  
a re a  a re  t im b e re d  p re d o m in a n tly  b y  D o u g la s - f ir  (Pseudotsuga 
m e n z ie s i i) in te rs p e rs e d  w ith  th ic k e ts  of R o cky  M oun ta in  ju n ip e r  
(J u n ip e ru s  s c o p u lo ru m ); a t the east end, D o u g la s - f ir  is  re p la c e d  on 
n o r th  s lopes  b y  p o nde r osa p ine  (P in  us p o n d e ro sa ) and ju n ip e r .  
S ca tte re d  po n de ro sa  p in e  ty p ify  s o u th -fa c in g  s lopes  th ro u g h o u t the
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s tu d y  a re a . R iv e r  b o tto m  v e g e ta tio n  c o n s is ts  o f co ttonw oods (P opu lus 
s a r g e n t i i ) and w illo w s  (S a lix  spp. ) w ith  a ro s e  (R osa s p p .) -s n o w b e rry  
(S y m p h o rica rp o s  spp. ) u n d e rs to ry . A  s m a ll p e rce n ta g e  o f the  r iv e r  
b o tto m  is  c u lt iv a te d  to  p rod u ce  hay. The R iv e r  u s u a lly  flo o d s  in  
M a rc h  o r  A p r i l  and s o m e tim e s  in  M ay. R iv e r  b o tto m  lands  a long  the  
e a s te rn  th ir d  o f the  s tu d y  a re a  a re  inunda ted  b y  w a te rs  of F o r t  P eck  
R e s e rv o ir .  The upper b o u n d a rie s  o f the r iv e r  b o tto m  lands  and the  
cou lee  b o tto m s  a re  d o m ina te d  b y  g ra s se s  and g reasew ood  (S arcoba tus 
v e rm ic u la tu s ) .  The b ro a d  r id g e to p s  (w here  p r a i r ie  dog [C ynom ys 
lu d o v ic ia n u s ] tow ns ty p ic a l ly  o c c u r)  a re  co ve re d  b y  b ig  sag e b ru sh  
(A r te m is ia  t r id e n ta ta ) and g ra s s e s . P r a i r ie  dog tow ns occupy about 
2% o f the  a rea  and a re  m o s t abundant at the east end o f the s tu d y  a re a . 
F o r  m o re  d e ta ile d  in fo rm a t io n  on the  ve g e ta tio n  in  th is  a rea  see A lle n  
(1968), M a ck ie  (1970), and K now les  (1975).
M ean annua l te m p e ra tu re  and p re c ip ita t io n  fo r  th is  a re a  a re  
a p p ro x im a te ly  7°C  and 35 cm . W in te r  1979 w as c h a ra c te r iz e d  b y  
fre q u e n t sn o w s to rm s  and had snow on the g round  f ro m  m id -N o v e m b e r 
th ro u g h  M a rc h  w ith  a to ta l s n o w fa ll o f 1.7 m . W in te r  1980 was 
c o m p a ra tiv e ly  m ild  w ith  in fre q u e n t, l ig h t  snow c o v e r and a to ta l 
s n o w fa ll o f o n ly  0.3 m .
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C H A P T E R  I I I  
M E TH O D S A N D  M A T E R IA L S
T ra p p in g  was conducted f ro m  M a rc h  th ro u g h  M ay 1979 and 
O c to b e r 1979 th ro u g h  15 F e b ru a ry  1980. T ra p s  w e re  se t b y  m y s e lf ,
2 p ro fe s s io n a l t ra p p e rs ,  and o c c a s io n a lly  b y  m y  a s s is ta n ts .
B obca ts  w e re  tra p p e d  w ith  No. 3 V ic to r  lo n g -s p r in g  and 
No. 4 M o n tg o m e ry  c o ils p r in g  tra p s  used w ith  hang ing  b a it  a n d /o r  
scen t. B o th  types  had unpadded, o f f -s e t  ja w s . T o  a vo id  in ju r ie s ,  
le g h o ld  tra p s  w e re  no t used d u r in g  fre e z in g  w e a th e r. F o u r  l iv e tra p s  
c o n ta in in g  hang ing b a it ,  p r im a r i ly  ja c k  ra b b its  (Lepus to w n se n d i), 
w e re  used. C o m m e rc ia lly  p re p a re d  bobca t and coyo te  sce n ts , as w e ll  
as bobca t and coyote  u r in e  w e re  used. A l l  t ra p s  w e re  checked at 
le a s t once d a ily .
C a p tu re d  bobca ts  w e re  in je c te d  w ith  ke ta m in e  h y d ro c h lo r id e  
{22 m g /k g )  and x y la z in e  (1 m g /k g ) . C ats w e re  then w e ighed , 
m e a su re d , ra d io - c o l la re d ,  ea rtagged  w ith  p la s t ic  R o to -ta g  c a tt le  
ta g s , and sex and a p p ro x im a te  age c la ss  d e te rm in e d . E ach ca t was 
co n fined  to  a l iv e t r a p  u n t i l  i t  had re c o v e re d , then re le a se d  and tra c k e d  
f o r  a s h o rt d is ta n ce .
The r a d io - c o l la r s  used fo r  a d u lts  w e ighed  a p p ro x im a te ly
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180 g and had a b a tte ry  l i f e  o f 2 to  3 y e a rs . A  125 g c o l la r  w ith  a 
b a t te ry  l i f e  o f 1 to  2 y e a rs  w as used fo r  k it te n s . B o th  types  o f ra d io  
packages w e re  equipped w ith  15 to  20 cm  e x te rn a l an tennas. The 
c o lla re d  ca ts  w e re  re lo c a te d  u n t i l  F e b ru a ry  1980 when I  le f t  the s tu d y  
a re a . A d d it io n a l re lo c a tio n s  w e re  m ade f ro m  June th ro u g h  m id -  
A ugus t 1980. R e lo ca tio n s  w e re  ob ta ined  p r im a r i ly  th ro u g h  g round  
re co n n a issa n ce , w ith  som e a e r ia l t ra c k in g  f ro m  a P ip e r  S upercub.
B obca ts  w e re  u s u a lly  lo ca te d  in  dense c o v e r and I  o ften  
co u ld  no t see the  a n im a ls  w ith o u t d is tu rb in g  th e m . T h e re fo re , 
lo c a tio n s  w e re  d e te rm in e d  b y  t r ia n g u la t io n ,  b u t I  d id  no t re c o rd  
c o v e r type  un less I  cou ld  v e r i f y  the type  by c i r c l in g  the in d ica te d  
lo c a tio n . S lope, asp ec t, w e a th e r da ta , m y  a p p ro x im a te  d is ta n ce  
f r o m  the ca t, c o v e r typ e , and a c t iv i ty  w e re  re c o rd e d . A c t iv i ty  o f the 
ca t was u s u a lly  re c o rd e d  as m o v in g  o r  not m o v in g  depending on the 
f lu c tu a t io n  o f ra d io  s ig n a l s tre n g th .
In  th is  s tud y , I  r e fe r r e d  to  the  e x is t in g  v e g e ta tiv e  c o v e r a t 
a s ite  as a co v e r type  and des igna ted  9 d is t in c t  c o v e r typ e s . C o ve r 
types  w ith in  the  hom e ra n g e s  o f the bobca ts  w e re  m apped on ace ta te  
o v e r la y s  on a e r ia l photos (sca le  1 /2 4 ,00 0 ) and v e r i f ie d  in  the f ie ld .
The a re a  o f each c o v e r typ e  was d e te rm in e d  us ing  an e le c tro n ic  
d ig i t iz e r .  S e le c tio n  o f h a b ita t was d e te rm in e d  b y  co m p a rin g  a v a i l ­
a b i l i t y  and use o f c o v e r typ e s  w ith in  the  hom e ra n g e . P re fe re n c e  
v a lu e s  w e re  d e r iv e d  b y  d e te rm in in g  expected  n u m b e r o f re lo c a t io n s
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f o r  each ca t in  each co v e r typ e  by  m u lt ip ly in g  the  p e rc e n t a v a i la b i l i t y  
o f a c o v e r type  t im e s  the  to ta l n u m b e r o f re lo c a t io n s  fo r  a s p e c if ic  t im e  
p e r io d . I f  the expected n u m b e r o f re lo c a t io n s  w as la r g e r  than  the  
o b se rve d  n u m b e r o f re lo c a tio n s  fo r  a c o v e r type , the fo rm e r  was 
d iv id e d  b y  the la t te r  and g ive n  a n e g a tive  s ig n . I f  the  expected n u m b e r 
o f re lo c a tio n s  w as le s s  than  the  o b se rve d , the la t te r  was d iv id e d  b y  the  
fo rm e r  and g ive n  a p o s it iv e  s ig n . T h e re fo re , a n e g a tive  p re fe re n c e  
va lu e  denotes the n u m b e r o f t im e s  a c o v e r typ e  was used by  a ca t le s s  
than  expected and a p o s it iv e  p re fe re n c e  va lu e  is  the  nu m b e r of t im e s  
a co ve r type  was used m o re  than  expected. S ta t is t ic a l s ig n if ic a n c e  o f 
co ve r type  s e le c tio n  w as te s te d  a c c o rd in g  to  the  m e thod  d e s c rib e d  by  
Neu et a l.  (1974). W hen d e te rm in in g  seasona l use, seasons w e re  
des igna ted  as S p rin g  (M a rc h -M a y ), S um m er (Ju n e -A u g u s t), F a l l  
(S e p te m b e r-N o ve m b e r), and W in te r  (D e c e m b e r-F e b ru a ry ) .
V e r t ic a l v e g e ta tiv e  c o ve r in  each o f the  c o v e r types was 
q u a n tif ie d  w ith  a c o v e rb o a rd  2 m  h ig h , 1 dm  w id e , and m a rke d  at 1 dm  
in te rv a ls .  The b o a rd  w as he ld  b y  an a s s is ta n t 15 m  f ro m  the o b s e rv e r , 
w ho  re c o rd e d  p e rce n ta g e  of the b o a rd  o b scu red  b y  ve g e ta tio n .
T ra n s e c ts  o f 5 o b s e rv a tio n  s ta tio n s  spaced 15 m  a p a rt w ith  5 
c o rre s p o n d in g  b o a rd  s ta tio n s  w e re  used in  each type  sa m p le d . E ach  
c o v e r type  w as sa m p le d  w ith  2 to  4 t ra n s e c ts . I  a tte m p te d  to  sa m p le  
e x tre m e s  w ith in  the c o v e r ty p e s . The m ean and 95% con fidence  l im i t s  
w e re  d e te rm in e d  fo r  each c o v e r typ e .
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I  d e te rm in e d  y e a r ly  and se asona l hom e ra n g e  s iz e s  u s in g  the 
m in im u m  hom e ra n g e  po lygon  m ethod  (Hayne 1949) and the m o d ifie d  
m in im u m  hom e ra ng e  m e thod  (H a rv e y  and B a rb o u r 1965). M ovem en ts  
w e re  d e te rm in e d  by  m e a s u rin g  the  d is ta n ce  in  a s t ra ig h t  l in e  be tw een 
re lo c a t io n s  on su cce ss ive  days. A ve ra g e  d a ily  m ovem en ts  b y  season 
w e re  a ls o  c a lc u la te d .
Each c o v e r typ e  w as sa m p led  fo r  s m a ll ro d e n ts  w ith  S herm an 
l iv e tra p s  b a ite d  w ith  r o l le d  o a ts . F i f t y  tra p s  w e re  se t out in  a g r id  of 
5 b y  10 tra p s  spaced 15 m  a p a rt.  The tra p s  w e re  checked fo r  3 
co n se cu tive  m o rn in g s , the  s m a ll  ro d e n ts  m a rk e d  and re le a s e d , and 
the  tra p s  re s e t.  The n u m b e r o f s m a ll ro d e n ts  p e r  100 t ra p -n ig h ts  was 
d e te rm in e d  fo r  each typ e . T re n d s  o f s m a ll ro d e n t p o p u la tio n s  in  th is  
a re a  s in ce  1976 w e re  ob ta ined  f ro m  data p ro v id e d  b y  p e rs o n n e l o f the  
M ontana D e p a rtm e n t o f F is h , W ild l i fe  and P a rk s .
R e la tiv e  la g o m o rp h  d e n s it ie s  in  the v a r io u s  co v e r types  w e re  
sam p led  b y  co u n ting  fe c a l p e lle ts  w ith in  tra n s e c ts  c o n s is t in g  o f 10 
ra n d o m ly  p laced  0.2 X  0.5 m  s a m p lin g  fra m e s . A f te r  e s ta b lis h in g  an 
in i t ia l  p o in t in  a c o v e r typ e , the d ire c t io n  and n u m b e r o f paces (0 -100 ) 
to  the  nex t fra m e  w e re  d e te rm in e d  us ing  a ra n d o m  n u m b e rs  ta b le . A l l  
la g o m o rp h  p e lle ts  w ith in  each f ra m e  w e re  counted re g a rd le s s  o f age 
o r  c o n d it io n . The m ean and 95% co n fide n ce  l im i t s  w e re  d e te rm in e d  
fo r  p e lle t  d e n s it ie s  in  each typ e . No d is t in c t io n  was m ade betw een 
c o tto n ta il (S y lv ila g u s  spp. ) and ja c k ra b b it  p e lle ts ,  b u t c o tto n ta il p e lle ts
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w e re  the m o s t com m on. T re n d s  o f la g o m o rp h  p o p u la tio n s  based on 
h e a d lig h t s u rv e y s  s in ce  1976 w e re  ob ta ined  f ro m  data p ro v id e d  b y  
p e rs o n n e l o f the  M ontana D e p a rtm e n t o f F is h , W ild l i fe  and P a rk s ,
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c h a p t e r  IV
R E S U LTS
T ra p p in g  and O v e rv ie w  o f C a p tu red  B obcats
T ra p p in g  e f fo r t  to ta le d  2091 t ra p -n ig h ts .  F iv e  bobca ts  w e re  
ca p tu re d  7 t im e s  re s u lt in g  in  2 99 tra p -n ig h ts  p e r c a p tu re , o r  418 
t ra p -n ig h ts  p e r in d iv id u a l ca t. One o f the  5 ca ts  w as tra p p e d  b y  a 
p ro fe s s io n a l t ra p p e r  and the o th e r 4 w e re  ca p tu re d  b y  m y s e lf o r  m y  
a s s is ta n ts . F o u r  o f the  5 ca ts  w e re  o b se rve d  a t la te r  dates a f te r  th e ir  
re le a s e  and no t ra p - re la te d  in ju r ie s  w e re  noted. The o n ly  ca t no t 
o b se rve d  w as re lo c a te d  s e v e ra l t im e s  and o fte n  m oved 3 to  4 km  
be tw een  re lo c a t io n s , sugges ting  no t ra p - re la te d  in ju r y .
C a t F I ,  an a d u lt fe m a le  tra p p e d  on 11 M a rc h  1979 (T ab le  1), 
had a hom e ra ng e  th a t in c lu d e d  H ighw ay 191 and the  m a jo r  access ro a d  
to  the  R efuge h e a d q u a rte rs  a t the w e s t end o f the s tu d y  a re a  (F ig . 2). 
T h is  c a t 's  tee th  w e re  w o rn , and she was p ro b a b ly  4 y e a rs  o ld  o r  o ld e r  
w hen ca p tu re d . Based on the c o n d itio n  o f h e r te a ts , she had n u rse d  
k it te n s  the  p re v io u s  y e a r. She had 2 k it te n s  in  m id -M a y  1979, and a 
s in g le  k it te n  in  June 1980. T h is  ca t was a liv e  when la s t  re lo c a te d  a t 
th e  end o f the s tu d y .
A n  a d u lt m a le , M l ,  tra p p e d  on 5 M ay 1979, had a hom e
12
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T a b le  1. C a p tu re  data and n u m b e r o f re lo c a t io n s  fo r  bobcats ca p tu re d  




ca p tu re d
D ate la s t  
lo ca te d Sex Age
W t.
(kg)
N u m b er o f 
re lo c a t io n s
F I 11 M a r 79 2 A ug 80 ? a d u lt 10,0 287
M l 5 M ay 79 10 Aug 80 d" a d u lt 11.5 90
M2 17 O c t 79 31 Dec 79 d* ju v e n ile 4.7 70
M3 2 Dec 79 12 Jan 80 d" ju v e n ile 4.7 16
F2 30 Jan 80 11 Feb 80 ? ju v e n ile 6.2 12
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ra n g e  lo ca te d  a t the  east end o f the s tu d y  a re a  (F ig , 2). B ecause of 
e x te n s ive  w e a r on the can ines , I  e s tim a te d  h is  age a t 4 y e a rs  o r  o ld e r . 
The e x te rn a l antenna on the  c o lla r  b ro k e  in  J a n u a ry  1980 and o n ly  2 
re lo c a t io n s  w e re  m ade a f te r  th a t t im e . The la s t  o b s e rv a tio n  w as a 
chance v is u a l s ig h tin g  in  a p r a i r ie  dog tow n on the la s t  day o f the  s tu d y  
in  A u g us t 1980.
Cat M 2 , a ju v e n ile  m a le  tra p p e d  on 17 O c to b e r 1979, was one 
o f the  k itte n s  b o rn  to  F I  in  1979. He was la s t  re lo c a te d  a liv e  on 30 
D ecem ber 1979. The c o l la r  was found 2 days la te r  on the ic e  a long  the  
R iv e r ,  and had been cu t w ith  a k n ife . T ra c k s  in  the snow suggested 
th a t h u n te rs  w ith  dogs w e re  p ro b a b ly  re s p o n s ib le  fo r  the d isapp e a ra n ce  
of th is  ca t.
A n o th e r ju v e n ile  m a le , MS, was caught in  an a rea  a p p ro x i­
m a te ly  h a lf  w ay  be tw een the hom e ra ng e s  o f F I  and M l on 2 D e ce m be r 
1979 (F ig . 2). N o th in g  suggested th a t he w as a s ib lin g  o f M 2. The 
r a d io - c o l la r  was found in  a ju n ip e r  th ic k e t about 0.5 km  f ro m  a ro a d  
on 25 J a n u a ry  1980. The c o l la r  had been cu t w ith  a k n ife . P re s u m a b ly  
th is  ca t had a lso  been i l le g a l ly  k i l le d  by  hum ans.
A  ju v e n ile  fe m a le , F 2 , w as ca p tu re d  on 30 Ja n u a ry  1980 in  
the  sam e g e n e ra l a re a  as M3 and cou ld  have been a s ib lin g . She w as 
re lo c a te d  o n ly  a few  t im e s , the la s t  on the even ing  o f 11 F e b ru a ry  1980. 
The n e x t m o rn in g , no s ig n a l w as re c e iv e d  d e sp ite  an e x te n s ive  g round  
s e a rc h . One w eek la te r ,  an a e r ia l s e a rc h  was conducted  bu t no s ig n a l
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w as de te c ted . The fa te  o f th is  ca t re m a in s  u n d e te rm in e d .
C o ve r Types
N ine  co ve r types  w e re  des igna ted  on the s tud y  a re a  and a re  
d iscu sse d  in  o rd e r  o f d e c re a s in g  c o v e r d e n s ity . The ju n ip e r  c o v e r 
type  w as p re d o m in a te ly  ju n ip e r  th ic k e ts  w ith  few  o th e r c o n ife rs  and 
l i t t l e  o r  no u n d e rs to ry . The r iv e r  b o tto m  c o v e r type  o c c u rre d  as 
p a ra lle l s t r ip s  o f v e g e ta tio n  a long  the R iv e r .  E ach  s t r ip  was dom ina te d  
e ith e r  b y  co ttonw oods w ith  a ro s e -s n o w b e r ry  u n d e rs to ry , w il lo w s  w ith  
no unde r s to ry , o r  ro s e -s n o w b e r ry  w ith  l i t t l e  u n d e rs to ry . The 
D o u g la s - f ir  c o v e r type  had v a r ia b le  am oun ts  o f p o nd e rosa  p ine  and 
ju n ip e r  in te rm ix e d  w ith  the  D o u g la s - f ir  and a p a tch y  under s to ry  o f 
ro s e , c h o k e c h e rry  (P ru n u s  v ir g in ia n u s ), and s n o w b e rry . The dense 
p ine  c o v e r type  re p la c e d  the  D o u g la s - f ir  c o v e r type  at the east end o f 
the  s tu d y  a re a  and had a s im i la r  u n d e rs to ry . G reasew ood w as found 
p r im a r i ly  in  cou lee  b o tto m s  and the  upper edges o f the  f lo o d p la in  o f the  
R iv e r ,  and had a sp a rse  g ra s s - fo rb  u n d e rs to ry . The open p in e  co ve r 
type  w as found p r im a r i ly  on s o u th -fa c in g  s lop e s  and had an open 
canopy w ith  a g ra s s  u n d e rs to ry  o r  sp a rse  sh ru b s  and b a re  g rou n d  on 
s te e p e r s lo pe s . The s a g e -g ra s s  c o v e r type  on the  r id g e to p s  was 
dom ina ted  b y  lo w  g ro w in g  stands o f b ig  sa g e b ru sh  and g ra sse s  such 
as w e s te rn  w h e a tg ra ss  (A g ro p y ro n  s m i t h i i ) and b lue  g ra m a  (B ou te loua  
g r a c i l is ). A g r ic u l tu r a l  la nd s  in c lu d e d  p a r ts  o r  a l l  o f s e v e ra l r i v e r
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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b o tto m s  th a t w e re  c u lt iv a te d  p r im a r i ly  f o r  hay. P r a i r ie  dog tow ns 
d if fe re d  f r o m  the s a g e -g ra s s  c o v e r type  in  th a t g ra s s  was s h o r t ,  
sh ru b s  w e re  absent, and the a re a  w as occup ied  b y  p r a i r ie  dogs.
M ean c o v e r va lu e s  and 95% con fid e nce  l im i t s  fo r  the  9 c o ve r 
types  a re  shown in  F ig . 3. The ju n ip e r  c o v e r type  w as the densest 
w ith  93% v e r t ic a l  c o v e r. T h is  was fo llo w e d  b y  r i v e r  b o tto m  (75%), 
D o u g la s - f ir  (71%), dense p ine  (52%), g reasew ood  (30%), and open p ine  
(24%), S a ge -g ra ss  co ve r types w e re  r a r e ly  o ve r 0.5 m  h ig h  and 
ave raged  11% v e r t ic a l  c o v e r. B o th  a g r ic u l tu r a l lands  and the p r a i r ie  
dog tow n c o ve r types  w e re  p r im a r i ly  g ra s s  a n d /o r  fo rb s  and had 
va lu e s  o f 9% and 3% re s p e c t iv e ly .  Open p in e  showed la rg e  v a r ia t io n s  
tha t w e re , in  p a r t ,  due to  s a m p lin g  one s ite  tha t had been h e a v ily  
g ra ze d  b y  c a tt le .
H a b ita t S e le c tio n
S u ff ic ie n t n u m b e rs  o f re lo c a tio n s  w e re  m ade fo r  3 o f the  5 
r a d io -c o lla re d  ca ts  ( F I ,  M l ,  M 2) to  d e te rm in e  s e le c tio n  o f c o v e r 
typ e s . C o ve r types  w e re  d e te rm in e d  fo r  215 o f 287 re lo c a tio n s  o f the  
a d u lt fe m a le . T h re e  c o v e r types  (D o u g la s - f ir ,  ju n ip e r  th ic k e t, and 
r iv e r  b o tto m ) accounted  fo r  89% o f the  re lo c a t io n s  (T a b le  2). D o u g la s - 
f i r  and ju n ip e r  types w e re  c o n s is te n t ly  used d u r in g  a l l  seasons.
R iv e r  b o tto m  w as used in  a l l  seasons excep t s p r in g  when the b o tto m ­
la n d s  w e re  inunda ted  b y  f lo o d  w a te rs  o f the  M is s o u r i R iv e r .  O v e ra ll ,
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Table 2, Seasonal and annual habitat selection preference values fo r an adult fem ale bobcat (F I) .




g ra s s
G re a s e ­
w o o d / Ag
D oug las -  
f i r
% a v a ila b le
J u n ip e r
R iv e r
b o tto m
P r a i r ie  
dog tow n
45 19 17 14 3 2 T
S p rin g  1979 [5 7 ]a -10  (4)t» -CO (0) -00 (0) +6 (83) +4 (13) -00 (0) -00 (0)
S u m m e r [49 ] -3  (11) -3  (6) -oo (0) +3 (35) +2 (6) +22 (42) -00 (0)
F a l l [69 ] -4  (10) -CO (0) -00 (0) +3 (34) +3 (8) +21 (42) +20 (6)
W in te r [22 ] -7  (6) -00 (0) -00 (0) +4 (53) +4 (12) +11 (23) +24 (6)
A n n u a l^ [197 ] -6  (7) -25 (1) -00 (0) +4 (51) +3 (10) +13 (28) +9 (3)
S u m m e r 1980 [18 ] -00 (0) -00 (0) -00 (0) +3 (40) +3 (10) +14 (30) +46 (20)
A l l  5 seasons^ [215 ] '6  (6) -27  (1) -00 (0) +4 (51) +3 (10) +14 (28) +15 (4)
] N u m b e r o f re lo c a t io n s .
^ (  ) P e rc e n t o f re lo c a t io n s .
= 103 9.35, P < 0.005. A l l  o b se rve d  p ro p o r t io n s  g re a te r  than  0 v a r y  s ig n if ic a n t ly  ( P < 0 .0 5 ) 
f r o m  expected .
= 2220.43, P  < 0 .0 0 5 . A l l  ob se rve d  p ro p o r t io n s  g re a te r  than 0 v a r y  s ig n if ic a n t ly  (P < 0 .0 5 )  
f r o m  expected .
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p re fe re n c e  va lu e s  fo r  these  types  w e re  p o s it iv e . D o u g la s - f ir  
accoun ted  fo r  o v e r h a lf  o f a l l  the  re lo c a t io n s  though its  p re fe re n c e  
v a lu e  w as c o n s id e ra b ly  le s s  than  the v a lu e  fo r  the r iv e r  b o tto m  typ e . 
The ca t w as a ls o  fre q u e n t ly  found a t the o n ly  p r a i r ie  dog tow n (lo ca te d  
ju s t  above the f lo o d  p la in  o f the  M is s o u r i R iv e r )  in  h e r hom e ra n g e . 
B ecause o f the  s m a ll s iz e  o f th is  to w n , the  o v e ra l l  p re fe re n c e  v a lu e  
fo r  th is  typ e  w as h ig h  even though i t  accounted  fo r  o n ly  4% of the 
re lo c a t io n s . The re m a in in g  co v e r ty p e s --o p e n  p in e , s a g e -g ra s s , and 
g re a s e w o o d /a g r ic u ltu re , c o m p r is in g  81% o f the  c a t 's  hom e ra n g e - -  
re c e iv e d  l i t t l e  use th ro u g h o u t the  s tu d y  and accounted fo r  o n ly  7% of 
the re lo c a t io n s . A l l  p re fe re n c e  va lu e s  fo r  these  types w e re  n e g a tive .
Some se aso n a l tre n d s  in  h a b ita t use w e re  e v id e n t, D o u g la s -  
f i r  and ju n ip e r  w e re  p re fe r re d  d u r in g  w in te r  and s p r in g  w h ile  the 
r iv e r  b o tto m  re c e iv e d  its  g re a te s t use in  s u m m e r and fa l l .  Use o f 
the  p r a i r ie  dog tow n w as no t de tec ted  d u r in g  s p r in g  and s u m m e r 197 9, 
bu t i t  w as used d u rin g  the re m a in d e r  o f the s tu dy . Open p ine  w as used 
m o re  o fte n  d u r in g  s u m m e r and f a l l  1979 than  d u r in g  the re m a in in g  
seasons.
C o ve r type  use w as d e te rm in e d  fo r  41 o f 90 re lo c a tio n s  fo r  
the  a d u lt m a le . He showed a s tro n g  s e le c tio n  fo r  dense v e g e ta tiv e  
c o v e r (T a b le  3). D ense p ine  and ju n ip e r  c o m p r is e d  o n ly  14% of h is  
hom e ra n g e  bu t accoun ted  fo r  a lm o s t 66% o f th e  re lo c a t io n s . These 
type s  a l l  had p o s it iv e  p re fe re n c e  va lu e s  on an annua l b a s is . J u n ip e r







































Table 3. Seasonal and annual habitat selection preference values for an adult m ale bobcat (M l).
C o ve r types




G reasew ood p ine  
% a v a i la b i l i ty
Sage-
g ra s s
P r a i r ie  
dog tow n
7 7 10 48 26 2
S p rin g  1979 [ 6 ] a +9 (66)b +3 (17) +2 (17) -00 (0) -00 (0) -00 (0)
S u m m e r [8 ] +11 (75) +4 (25) -00 (0) -00 (0) -00 (0) -00 (0)
F a l l [2 0 ] +6 (40) +2 (15) -00 (0) -10 (5) -00 (0) +21 (40)
W in te r [7 ] +2 (14) +4 (2 9) -00 (0) -1 (43) -00 (0) +5 (14)
A n n u a l^ [4 1 ] +7 (46) +3 (19) -4  (2) -5  (10) -00 (0) +12 (22)
] N u m b e r o f re lo c a t io n s .
) P e rc e n t o f re lo c a t io n s .
Cx2 = 209 .78, P < 0 .0 5 . A l l  o b se rve d  p ro p o r t io n s  g re a te r  than  0 v a r y  s ig n if ic a n t ly  ( P < 0 .1 0 ) 
f r o m  expected .
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th ic k e ts  w e re  used m uch  m o re  e x te n s iv e ly  b y  M l than b y  F l .  The 
p r a i r ie  dog tow n  c o v e r typ e  w as the  o n ly  open c o v e r type f re q u e n t ly  
used and had the h ig h e s t p o s it iv e  p re fe re n c e  v a lu e . A lth o u g h  th is  
c o v e r type  c o m p r is e d  o n ly  2% o f h is  hom e ra n g e , 22% o f h is  re lo c a t io n s  
o c c u rre d  on p r a i r ie  dog to w n s . The re m a in in g  type s  (s a g e -g ra s s , open 
p in e , and g reasew ood) w e re  a l l  used m uch  le s s  o fte n  than w ou ld  be 
expected. No re lo c a t io n s  w e re  m ade in  the  s a g e -g ra s s  type (26% o f 
the  hom e ra n g e ) w h ile  open p ine  and g reasew ood  bo th  accounted  fo r  few  
re lo c a t io n s . A g r ic u l tu r a l  lands w e re  absent f r o m  the hom e ra ng e  o f 
th is  ca t. The sa m p le  s iz e  was too  s m a ll to  adequa te ly  d e te rm in e  
seasona l tre n d s , b u t use o f the p r a i r ie  dog tow n  c o v e r type  in c re a s e d  
d u r in g  f a l l  and w in te r .  Use o f the  open p ine  type  in c re a s e d  a t the 
sam e t im e  to  a le s s e r  e x ten t.
C o ve r types  fo r  the m a le  k it te n  w e re  d e te rm in e d  fo r  50 o f 
52 re lo c a t io n s . One c o v e r typ e , r i v e r  b o tto m  lands  (2 7% o f the  hom e 
ra n g e ) accounted fo r  89% o f the re lo c a tio n s  (T ab le  4). A l l  o th e r co ve r 
types w e re  in fre q u e n t ly  used and had n e g a tive  p re fe re n c e  v a lu e s . E ven 
though the r iv e r  b o tto m  c o v e r type  was in te rm ix e d  w ith  a g r ic u l tu r a l 
la n d s , th is  ca t w as found o n ly  once in  the a g r ic u l tu r a l type .
S easona l and A n n u a l M ovem en ts  
and Hom e Range S izes
The hom e ra n g e  s iz e  fo r  F l  to ta le d  17.8 k m ^ . Seasonal 
hom e ra n g e  s iz e  in c re a s e d  as the  seasons p ro g re s s e d  f ro m  s p r in g
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T a b le  4. Seasonal and annua l h a b ita t s e le c tio n  p re fe re n c e  va lu e s  fo r  a 
m a le  bobca t k it te n  (M 2).
C o ve r types
R iv e r D o u g la s - G re a s e - Open Sage- A g r ic .
b o tto m f i r w ood p ine  
% a v a i la b i l i ty
g ra ss land
27 17 34 16 2 4
T o ta l 1979 [64 ] ^  +3 (90)^ -2 (8) -00 (0) -00 (0) -2 (1) -4  (1)
] N u m ber o f re lo c a t io n s .
) P e rc e n t o f re lo c a t io n s .
= 127.49, P < 0 .0 5 . O b se rve d  p ro p o r t io n s  fo r  r i v e r  
b o tto m  and D o u g la s - f ir  v a r y  s ig n if ic a n t ly  (P < 0 .1 0 )  f r o m  expected.
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th ro u g h  w in te r  1979 (T a b le  5). S um m er 1980 hom e ra n g e  s iz e  w as 
a p p ro x im a te ly  2.5 t im e s  la r g e r  than  s u m m e r 1979 hom e ra n g e  s iz e .
The ave rag e  d a ily  m ovem e n ts  o f s u m m e r 1979 was le s s  than  a l l  o th e r 
seasons (1 -w a y  A N O V A  P < 0 .0 5 ) .  In  c o n tra s t the  ave rage  d a ily  
m o ve m e n t fo r  the 1980 s u m m e r w as s ig n if ic a n t ly  g re a te r  (P < 0 .0 5 )  
than  a l l  o th e r  seasons excep t s p r in g  1979.
The hom e ra ng e  s iz e  o f M l  to ta le d  83.3 k m ^ . The seasona l 
hom e ra n g e  s iz e  v a r ie d  f r o m  40.4 km ^ in  the  s u m m e r o f 1979 to  
61.8 km ^ in  the  w in te r  (T a b le  6). D a ily  m o vem e n ts  ave raged  betw een 
4.5 k m  in  the  w in te r  and 5.5 km  in  the  s u m m e r o f 1979. No s ig n if ic a n t 
d if fe re n c e  (K ru s k a l-W a ll is  1 -w a y  A N O V A  P < 0 .7 5 )  w as noted in  the 
m ovem e n ts  betw een seasons.
The hom e ra n g e  s iz e  o f M2 w as 5.8 k m ^ . The m o d ifie d  
m in im u m  hom e ra n g e  m ethod  w as used fo r  th is  ca t because o f h is  
e x te n s ive  use o f the  r i v e r  b o tto m  h a b ita t type  and l i t t l e  use o f up land  
typ e s . M2 w as o c c a s io n a lly  found  in  up land  types w ith in  h is  m o th e r 's  
( F l )  hom e ra n g e , bu t n e v e r in  an up land  typ e  ou ts ide  o f h e r hom e 
ra n g e . T h e re fo re , those  types w e re  no t in c lu d e d  in  the hom e ra n g e  
e s tim a te  fo r  M 2. D a ily  m o vem e n ts  ave raged  1.8 km  (T a b le  7). No 
seaso na l data w e re  c o lle c te d  on th is  ca t.
M3 and F2 w e re  no t fo llo w e d  lo n g  enough to  ob ta in  a c c u ra te  
e s tim a te s  o f th e ir  hom e ra n g e  s iz e s . Hom e ra n g e  s iz e  e s tim a te s  a re  
22 km ^ fo r  M 3 and 16 km ^ fo r  F 2 , b u t these  a re  based on v e r y  few
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Table 5. Seasonal movements and home range sizes of F l .
Season
Hom e ra n g e  
s iz e  
(km ^)
F u r th e s t d a ily  
m o vem en t 
(km )
A ve . d a ily  
m ovem en t 
(km )
1 S p rin g  1979 [ 6 7 f 5.1 3.6 1.5 3^ (27)b
2 S u m m er [57 ] 7.8 1.5 0.4  1,3,4,5 (24)
3 F a l l [96 ] 11.7 4.2 1.0 3.5 (61)
4 W in te r [40 ] 13.5 2.9 1.1 3,5 (29)
5 S um m er 1980 [27] 13.0 4.0 1.6 3.3.4 (11)
T o ta l [287 ] 17.8 4.2 1.1 (152)
] N u m b e r o f re lo c a t io n s  used to  d e te rm in e  hom e range  s iz e .
) N u m b e r o f re lo c a t io n s  used to  d e te rm in e  ave rage  d a ily  m o v e ­
m e n ts .
^ S ig n if ic a n t d iffe re n c e s  ( P < 0 .0 5 ) be tw een th is  season and o th e r 
n u m b e re d  seasons.
T a b le  6. Seasonal m o vem en ts  and hom e range  s ize s  of M l .
Hom e ra n g e  F u r th e s t d a ily  A ve . d a ily  
s iz e  m o vem e n t m o vem en t
Season (km ^ ) (km ) (km )
S p rin g  1979 [12 ]% 55.2 6.8 4.7 (7)b
S um m er [21 ] 40.4 8.2 5.5 (3)
F a l l [41 ] 61.8 9.1 4.5 (16)
W in te r [8 ] 46.4 c c
T o ta l [88 ] 83.3 9.1 4.9 (26)
] N u m b e r o f re lo c a tio n s  used to  d e te rm in e  hom e range  s iz e .
) N u m b e r o f re lo c a t io n s  used to  d e te rm in e  ave rage  d a ily  m o v e ­
m e n ts .
CNo data a v a ila b le  fo r  th a t season.
T a b le  7. M o vem en ts  and hom e ra n g e  s iz e  o f M2,
Hom e range F u r th e s t d a ily A ve , d a ily
s iz e m o ve m e n t m o vem e n t
Season (km ^) (km ) (km )
O c t.-N o v . 1979 [ 5 2 ]a  5.8 4.3 1.8 (50)b
] N u m b e r o f re lo c a tio n s  used to  d e te rm in e  hom e ra n g e  s iz e .
) N u m b e r o f re lo c a t io n s  used to  d e te rm in e  ave rage  d a ily  m o v e ­
m e n ts .
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re lo c a t io n s  and m a y  be in d ic a t iv e  o f d is p e rs in g  k it te n s  ra th e r  than  
hom e ra n g e s .
R e la t iv e  S m a ll R odent D e n s it ie s
In  1979, tra p p in g  w as conducted  in  4 c o v e r types (F ig . 4). The 
ju n ip e r  c o v e r type  had the  h ig h e s t d e n s ity  o f s m a ll ro d e n ts  at 32 
c a p tu re s /100 t ra p -n ig h ts ,  fo llo w e d  b y  dense p in e , 17, D o u g la s - f ir ,
16, and r iv e r  b o tto m , 14.
In  1980, tra p p in g  w as conducted  in  a l l  9 c o ve r types and the  
h ig h e s t d e n s ity  (9) was in  the s a g e -g ra s s  type  (F ig . 5). R iv e r  b o tto m  
and dense p ine  fo llo w e d  w ith  7 and 6, and ju n ip e r  and D o u g la s - f ir  had 
4. The re m a in in g  open c o v e r typ es  ( less  than 50% c o v e r) had 3 
c a p tu re s /100 tra p -n ig h ts  o r  le s s .
Data w e re  g a th e re d  on re la t iv e  n u m b e rs  o f ro d e n ts  in  3 c o v e r 
typ e s  (g reasew ood, s a g e -g ra s s , and dense p in e ) on the  s tu d y  a re a  f r o m  
1976 to  1979 by  the  M ontana D e p a rtm e n t o f F is h , W ild l i fe  and P a rk s . 
The D e p a rtm e n t d isco n tin u e d  tra p p in g  on the  s tu d y  a re a  a f te r  1979.
I  used m y  1980 da ta  fo r  these  3 c o v e r type s  p lu s  the  D e p a rtm e n t's  data 
to  e s ta b lis h  y e a r ly  tre n d s  in  r e la t iv e  d e n s it ie s  o f ro d e n ts  (F ig . 6). 
Though I  d id  no t t ra p  on the  exact p lo ts  th a t the  D e p a rtm e n t d id , th e ir  
1979 data  f o r  c o m p a ra b le  c o v e r types  w e re  s im i la r  to  m in e  ( e . g . , 
dense p in e - -1 6 .3  v s .  17 /100  t ra p -n ig h ts ) .  S m a ll ro d e n t n u m b e rs  w e re  
lo w  in  1977, in c re a s e d  th ro u g h  1978, peaked in  1979, and d e c lin e d
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F ig .  4. N u m b e r o f ca p tu re s  p e r  100 tra p -n ig h ts  in  4 c o v e r types 
d u r in g  1979.
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F ig .  5. N u m b e r o f c a p tu re s  p e r  100 tra p -n ig h ts  in  a l l  9 c o v e r types 
d u r in g  1980.
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F ig .  6. S m a ll ro d e n t p o p u la tio n  tre n d s  on the  s tu d y  a re a  f ro m  
1976 th ro u g h  1980.
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d ra m a t ic a l ly  in  1980.
The m o s t n u m e ro u s  s m a ll ro d e n t spec ies  d u r in g  a l l  y e a rs  and 
in  a l l  typ e s  was the d e e r m ouse  (P e ro m y s c u s  m a n ic u la tu s ). In  1979, 
h o w e ve r, v o le s  (M ic ro tu s  p e n n sy lva n icu s  and M , o c h ro g a s te r ) w e re  
a ls o  abundant. Y e llo w  p ine  ch ip m u n ks  (E u ta m ia s  am oenus) w e re  
fre q u e n t ly  caught in  a l l  o f the  dense c o v e r types  in  1979. O th e r s m a ll 
ro d e n ts  ca p tu re d  o r  o b se rve d  on the  s tu d y  a re a  in c lu d e d  the s i lk y  
p ocke t m ouse (P e rog na thu s  f la v u s ), house m ouse (M us m u s c u lu s ), 
b u s h y - ta ile d  w o o d ra t (N eo tom a c in e re a ), and pocke t gopher (T hom om ys 
ta lp o id e s ).
L a g o m o rp h  P e lle t  T ra n s e c t R e s u lts
M ean v a lu e s  o f la g o m o rp h  p e lle ts  fo r  each c o v e r typ e  showed 
s tro n g  p o s it iv e  c o r re la t io n  to  p e rc e n t c o v e r in  each type  ( r^  = .802,
P < 0 .0 0 1 ; F ig .  7), No p e lle ts  w e re  found  a long  tra n s e c ts  in  a g r i ­
c u ltu ra l o r  p r a i r ie  dog tow n  c o v e r typ e s .
A n n u a l la g o m o rp h  p o p u la tio n  tre n d s  w e re  d e te rm in e d  f ro m  
data  c o lle c te d  b y  the  M ontana  D e p a rtm e n t o f F is h , W ild l i fe  and P a rk s  
and suggest a s u b s ta n tia l d e c lin e  in  la g o m o rp h  d e n s it ie s  f r o m  1979 to 
1980 (F ig . 8) w ith  p o p u la tio n  peaks in  1977 and 1979.
D enn ing
B etw een  16 and 18 M ay 1979, F l  gave b i r t h  to  2 k it te n s . The 
den s ite  w as lo ca te d  a p p ro x im a te ly  20 m  w e s t o f H ighw ay 191 m id w a y
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up a s teep  ro a d c u t th a t had s lip p e d  dow nw ards and was l i t t e r e d  w ith  
d r ie d  m u d b a lls  a v e ra g in g  1 m  in  d ia m e te r . The d o m ina n t v e g e ta tio n  
w as f ire w e e d  (K o sh ia  s c o p a r ia ) about 1 m  h ig h . The k itte n s  w e re  in  a 
d e p re s s io n  a m id  the  fo rb s  bu t had no o th e r s h e lte r  w ith in  2 to  3 m .
The ca t and k itte n s  w e re  not v is ib le  f ro m  the  h ighw ay because o f the  
b ro k e n  to p o g ra p h y  and v e g e ta tiv e  c o v e r; the  m ean c o v e rb o a rd  re a d in g  
fo r  th is  a re a  w as 54%. W hen s e a rc h in g  fo r  th is  den, I  cam e w ith in  
3 m  o f F l  and h e r k it te n s  b e fo re  re a l iz in g  tha t th is  was a den s ite . 
A lth o u g h  I  s ta re d  at F l  fo r  s e v e ra l seconds b e fo re  a c tu a lly  see ing  h e r, 
she m ade no sound o r  m o vem en t u n t il I  re a liz e d  w ha t I  was lo o k in g  a t. 
T he  m o m e n t I  re c o g n iz e d  h e r she g ro w le d  and c ro uch e d , so I  re tre a te d . 
T h is  b e h a v io r  was e x h ib ite d  on o th e r occas ion s  bu t o n ly  when she had 
k it te n s  n e a rb y . A f te r  the  k it te n s  had d is p e rs e d , F l  no lo n g e r g ro w le d  
a t m y  app roa ch . She u s u a lly  s lip p e d  s i le n t ly  away o r ,  i f  aw a re  of 
b e in g  o b se rve d , ra n  fo r  co ve r.
On 12 June 1979, 2 7 days a f te r  th e ir  b ir th ,  the k itte n s  w e re  
m oved  east o f H ighw ay 191 to  an a re a  re m o ve d  f ro m  hum an d is tu rb a n c e . 
T h is  den s ite  was in  an e x tre m e ly  th ic k  (co ve rb o a rd  m ean 99%) 10 m ^ 
p a tch  o f s n o w b e rry , ro s e , and c h o k e c h e rry  w ith in  a D o u g la s - f ir  c o ve r 
typ e . The k it te n s  w e re  no t seen at th is  s ite ,  bu t the fe m a le  re m a in e d  
in  the  v ic in i t y  fo r  a p p ro x im a te ly  30 days, so  I  b e lie v e  th a t the k it te n s  
w e re  a ls o  th e re . F l  m oved  to  the r iv e r  b o tto m  c o v e r type  on 11 J u ly  
1979 and s tayed  in  o r  c lo se  to  th is  typ e . On 23 J u ly  1979, F l  m oved
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f r o m  the  r iv e r  b o tto m  c o v e r type  and th e re a fte r  s tayed  In any 1 s ite  
f o r  o n ly  1 to  4 days. She was seen t ra v e lin g  a n d /o r  hun tin g  8 t im e s  
a f te r  23 J u ly  1979, and no k it te n s  w e re  o b se rve d  w ith  h e r  aga in  u n t i l  
25 S ep tem ber 1979. A t th a t t im e , bo th  k it te n s  w e re  ob se rve d  w ith  F l  
in  a D o u g la s - f ir  co ve r type  in  a d if fe re n t  a re a  f r o m  any of the  p re v io u s  
den s ite s . One o f the  k it te n s  w as c o lla re d  2 w eeks la te r .  A f te r  th a t 
t im e , he was r a r e ly  found  w ith  the fe m a le  a lthough  she was in  the 
im m e d ia te  v ic in i t y  w h ile  he was b e in g  ra d io - c o lla re d .
D u r in g  the s u m m e r o f 1980, re lo c a tio n s  w e re  g a th e red  2 to  3 
t im e s  a w eek ra th e r  than  d a ily  as d u r in g  1979. The 1980 den s ite  
con ta ined  o n ly  1 k it te n  (a p p ro x im a te ly  2 w eeks o ld ) on 13 June 1980. 
T h is  den w as in  a s lu m p  a re a  on a s o u th -fa c in g  s lope  w ith in  an open 
p ine  c o v e r type  b o rd e re d  b y  a D o u g la s - f ir  c o v e r typ e . The den was a 
s m a ll,  c a v e - lik e  ho le  w ith  the  e n tra n ce  lo ca te d  at the  base o f a la rg e  
ju n ip e r  bush. The ho le  extended b a ck  about 4 m  under the ju n ip e r  
bush and was fo rm e d  b y  s o i l  m o vem en t and the ro o t  s t ru c tu re  o f the 
ju n ip e r .  B ecause of the  b ro k e n  to p o g ra p h y , the  c o v e rb o a rd  re a d in g  
fo r  th is  den s ite  (43%) was h ig h e r  than n o rm a lly  o c c u rre d  in  an open 
p ine  co v e r type . F l  tra v e le d  fu r th e r  f ro m  th is  den s ite  in  1980 than 
she had n o rm a lly  ra n g e d  f ro m  the den s ite  d u r in g  the sam e p e r io d  o f 
t im e  in  1979.
On 22 June 1979 the  k it te n  w as no t a t the  den s ite ,  and was 
no t seen aga in . F I 's  m o vem e n ts  d id  no t fo llo w  as d e fin ite  a p a tte rn  as
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th e y  had the  p re v io u s  y e a r, and I  co u ld  no t d e te rm in e  i f  the k it te n  had 
been m oved  to  a new den s ite .  F l  c o n s is te n t ly  re tu rn e d  to  2 s p e c if ic  
a re a s , a D o u g la s - f ir  type  and a r i v e r  b o tto m  typ e . M o s t o f the 
re lo c a t io n s  no t a t these  2 types w e re  c lo s e s t to  the  D o u g la s - f ir  typ e . 
M ovem e n ts  th ro u g h o u t the  1980 s u m m e r w e re  g re a te r  and m o re  
e r r a t ic  than  d u r in g  the  s u m m e r o f 1979.
H un ting  B e h a v io r
In  th is  s tu d y , the  m o s t com m on h u n tin g  o b se rve d  was d ire c te d  
a t p r a i r ie  dogs. The  open and r e la t iv e ly  le v e l aspect o f p r a i r ie  dog 
tow ns le n t re a d y  o b s e rv a tio n  o f th is  p a r t ic u la r  aspect o f hun tin g .
The ca ts  u s u a lly  c ro u ch e d  in  the  ta l le r  v e g e ta tio n  a t the edge 
o f the tow n , o fte n  in  a s h a llo w  d ra in a g e . The ca t ru sh e d  a p r a i r ie  dog 
when the dog had s tra y e d  f ro m  its  m ound, u s u a lly  w h ile  fo ra g in g . The 
ca ts  w e re  r a r e ly  o b se rve d  u n t i l  a f te r  th e ir  in i t ia l  ru s h  at a dog had 
been m ade. On 2 o ccas ion s  the  ca ts  sw a tte d  a t escap ing  dogs, 
n a r ro w ly  m is s in g  th e m . Had th e y  connected , th is  w o u ld  have de layed 
the dogs enough fo r  the  ca ts  to  co m p le te  the  k i l l .  1 cannot say w h e th e r 
th is  techn ique  w as u s u a lly  used. On a n o th e r occas io n  a ca t was 
o b se rve d  w ith in  seconds a f te r  the  dogs began th e ir  a la rm  b a rk s  and 
the  ca t a lre a d y  had a dog in  i ts  m o u th . The ca t le f t  the  tow n w ith  the 
l iv e  p r a i r ie  dog in  its  m o u th . H a m lin  and K n o w le s  (p e rs . co m m . ) 
b o th  re p o r te d  see ing  ca ts  ly in g  on p r a i r ie  dog m ounds w ith  th e ir  heads
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
n e x t to  the  b u rro w  e n tra n ce  a t s u n r is e . T h e y  d id  no t w a tch  the ca ts  
long  enough to  d e te rm in e  i f  the te chn ique  was s u c c e s s fu l.
W hen the  in i t ia l  ru s h  fa ile d  to  c a p tu re  a dog, v a ry in g  
re sp o n se s  fo llo w e d . I f  a ca t w as aw a re  o f an o b s e rv e r , i t  o ften  le f t  
the  tow n  bu t r a r e ly  d id  so i f  unaw are  o f b e in g  o b se rve d . I f  unaw are  
o f b e in g  o b se rve d , a ca t u s u a lly  em p loyed  1 o f 2 ta c t ic s .  I t  w ou ld  
w a lk  th ro u g h  the tow n  and d isa p p e a r down in to  the d ra ina g e  o r  s lope  
a t the  to w n 's  b o u n d a ry  and when out o f s ig h t o f the  dogs w ou ld  sneak 
b a ck  to  the  edge o f the  tow n , c ro u c h  down and w a it  fo r  ano the r o p p o r­
tu n ity .  The ca t w o u ld  s o m e tim e s  s it  o r  l ie  down on a m ound in  the 
tow n a f te r  the  f i r s t  o r  second ru s h  p ro v e d  u n f ru it fu l .  The ca t then  
re m a in e d  r e la t iv e ly  m o tio n le s s  fo r  up to  3 h o u rs  w ith  o n ly  o cca s io n a l 
s tre tc h in g , yaw n in g , o r  chang ing  o f p o s it io n . On 1 o ccas ion , a cat 
ly in g  on a m ound m ade 2 u n su cce ss fu l th ru s ts  w ith  a fo re le g  down the 
b u rro w .
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C H A P T E R  V 
DISCUSSION
A m ong  the  3 ca ts  ( F l ,  M l ,  M 2) th a t had o v e r 50 re lo c a t io n s , 
the  a d u lt m a le  ( M l)  c le a r ly  had the  la rg e s t  hom e ra n g e  and ave rage  
d a ily  m o ve m e n ts . The a d u lt fe m a le  ( F l )  used an a re a  3 t im e s  the 
hom e ra n g e  s iz e  o f h e r m a rk e d  k it te n , M 2, bu t e xh ib ite d  s h o r te r  
ave ra g e  d a ily  m o vem en ts  fo r  the  sam e t im e  p e r io d s . T h is  suggests 
th a t e ith e r  the  ju v e n ile  m a le  tra v e le d  m o re  e x te n s iv e ly  w ith in  h is  
hom e ra n g e  o r  th a t F l  re tu rn e d  to  the  sam e lo c a tio n  m o re  o ften . 
L i t t le  can be conc luded  about the  o th e r 2 ca ts  (F 2 , M 3) because o f the 
l im ite d  p e r io d  th a t each w as fo llo w e d . P ro b a b ly  th e ir  a c tu a l hom e 
ra n g e s  w e re  m uch  la r g e r  than  those  re c o rd e d  and pe rhaps these w e re  
d is p e rs in g  in d iv id u a ls .
R e p o rte d  hom e ra n g e  s iz e s  o f bobca ts  in  the l i te r a tu r e  d if fe r  
w id e ly . Hom e ra n g e  s iz e  is  in flu e n c e d  by  m a n y  fa c to rs  in c lu d in g  the 
f ie ld  techn ique  used, season and d u ra t io n  o f the  w o rk , geog raph ic  
re g io n , and p o s s ib ly  the  a v a i la b i l i t y  o f p re y  and d e n s ity  o f b o bca ts . 
M a r8ton (1942) found  the  m in im u m  w in te r  hom e range  s iz e  of a bobcat 
in  M a in e  to  be a p p ro x im a te ly  30 km ^ based on o b se rva tio n s  o f 3 sets 
o f d is t in c t iv e ly  m a rk e d  ca t t ra c k s  in  the snow o v e r a 1 -m o n th  p e r io d .
36
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R o llin g s  (1945) s n o w -tra c k e d  ca ts  In  M in n e so ta  and e s tim a te d  hom e 
ra n g e s  o f bobca ts  a t 26 to  39 k m ^ . P ro b le m s  encoun te red  w ith  th is  
te ch n iq u e  a re  th a t the age and sex o f the  ca ts  tra c k e d  o r  w h e th e r ca ts  
a re  tra n s ie n ts  o r  re s id e n ts  a re  u s u a lly  unknown, and the ca ts  tend to  
s tep  in  t ra c k s  o f o th e r in d iv id u a ls  co n fu s in g  the t ra c k  re c o rd  i f  the 
ca ts  a re  u n m a rke d  (M c C o rd  p e rs . co m m . ).
Seasonal v a r ia t io n s  in  hom e range  s iz e  m a y  a ls o  cause 
p ro b le m s  in  hom e ra n g e  s iz e  c o m p a ris o n s  un less  the season is  noted 
and taken  in to  accoun t. F o r  e xa m p le , F I 's  hom e ra n g e  s iz e  v a r ie d  
s ig n if ic a n t ly  d u r in g  the  d if fe re n t  seasons. H e r hom e range  s iz e  even 
v a r ie d  w id e ly  be tw een 1 s u m m e r and the n e x t, and in  no season was 
the e n t ire  hom e ra n g e  used. T h e re fo re , in  c o m p a rin g  hom e range  
s ize s  be tw een s tu d ie s , season and d u ra tio n  o f the  s tu d y  m ust be co n ­
s id e re d  in  a d d itio n  to  sex  and age o f th e  ca ts .
Even w ith  these  c o n s id e ra tio n s , hom e ra n g e  s ize  e v id e n tly  
v a r ie s  betw een g e o g ra p h ic  re g io n s . B ased on co m p a ra b le  ra d io  
tagg in g  s tu d ie s , hom e ra n g e s  o f bobca ts  a re  s m a lle s t in  the Southeast 
and la rg e s t  in  the  N o r th w e s t. H a ll and N ew som  (1978) re p o r te d  
s u m m e r fe m a le  and m a le  hom e ra n g e s  a t 0.98 and 4.9 k m ^ , re s p e c ­
t iv e ly ,  in  L o u is ia n a . M a rs h a ll and Je n k in s  (1966) re p o rte d  s p r in g -  
s u m m e r fe m a le  hom e ra ng e s  o f 1 .79 km 2 in  South C a ro lin a . These 
w e re  c o n s id e ra b ly  s m a lle r  than  the  a ve ra g e  s u m m e r hom e ra ng e  s ize  
o f 7.8 km 2 fo r  F l .  B a ile y  (1974), w o rk in g  in  Idaho , re p o r te d  average
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hom e ra n g e  s iz e  fo r  fe m a le s  a t 19.3 km ^ and ave rage  m a le  hom e 
ra n g e s  o f 42,1 k m ^ . A lth o u g h  B a ile y  d id  no t m e n tio n  the  seasons 
encom passed  b y  these  re lo c a t io n s , he d id  s ta te  th a t the t ra n s m it te rs  
la s te d  fo r  a p p ro x im a te ly  3.5 m o n th s . T h us , the hom e range  s ize s  fo r  
h is  ca ts  m a y  a c tu a lly  be la r g e r  than  those  he re p o r te d . The seasona l 
hom e ra n g e  s iz e s  fo r  M l  a re  s l ig h t ly  la r g e r  than the  average  re p o r te d  
b y  B a ile y .
V a r ia t io n  in  the  seasona l hom e ra n g e  s ize  o f F l  is  due, at 
le a s t in  p a r t ,  to  re p ro d u c t iv e  c o n s tra in ts .  A lth o u g h  she had s m a lle r  
a ve ra g e  d a ily  m ovem en ts  d u r in g  the  s u m m e r w hen re m a in in g  c lo se  to  
the  den, F l  m oved  h e r  k it te n s  a t v a r io u s  t im e s  th e re b y  in c re a s in g  the  
s u m m e r hom e ra n g e  s iz e . P re y  w as abundant th ro u g h o u t the s u m m e r 
o f 1979 and p ro b a b ly  d u r in g  the  e a r ly  f a l l .  Hom e ra ng e  s ize  fo r  the 
f a l l  in c re a s e d  f ro m  the  s u m m e r, p o s s ib ly  because o f in c re a se d  s ize  
o f the  k itte n s  and th e ir  a b i l i t y  to  t r a v e l on th e ir  own. The k itte n s  
a p p a re n tly  w e re  not dependent on F l  f o r  food  d u r in g  the w in te r  
m o n th s . H o w e ve r, because p re y  abundance had p ro b a b ly  decreased  
b y  w in te r ,  F l  m a y  have needed to  hun t fu r th e r  d is ta n ce s  to  ob ta in  
enough food fo r  h e r  own m a in te n a n ce . S u m m er hom e ra ng e  s iz e  in  
1980 was tw ic e  th a t o f 1979 and s e v e ra l e xp la n a tio n s  a re  p o s s ib le .
F l  had o n ly  1 k it te n  in  e a r ly  June 1980 and I  co u ld  not d e te rm in e  i f  i t  
s u rv iv e d . A lth o ug h  h e r m o vem e n ts  w e re  m o re  e r r a t ic  in  1980 than  
th e  p re v io u s  y e a r, th e y  c e n te re d  a rou n d  c e r ta in  a re a s  (p oss ib le  den
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s ite s ) .  R e la t iv e  p re y  d e n s it ie s  w e re  s u b s ta n tia l ly  lo w e r  in  1980 than  
th e  p re v io u s  s u m m e r. F l  w as p ro b a b ly  fo rc e d  to  hunt m o re  e x te n ­
s iv e ly  o v e r  a la r g e r  a re a , w h e th e r she had a k it te n  o r  no t. T h is  m ay 
e x p la in  the  la r g e r  a ve ra g e  d a ily  m o vem en ts  and hom e range  s iz e  fo r  
s u m m e r 1980.
H a b ita t S e le c tio n
B ecause b obca ts  o r ig in a l ly  occup ied  a l l  48 s ta tes  of the 
co n tigu o us  U n ite d  S ta tes , th e y  a re  o b v io u s ly  adapted to  a v a r ie ty  o f 
h a b ita ts . M uch  o f the  l i t e r a tu r e  d e s c r ib e s  bobca t h a b ita t as a reas  
w ith  ro c k y  o u tc ro p s  (Young 1958, o th e rs ) , bu t R o llin g s  (1945) noted 
th a t w h e re  ro c k  o u tc ro p s  w e re  no t a v a ila b le  the  ca ts  p re fe r re d  a reas  
w ith  dense u n d e rg ro w th . M c C o rd  (1974) conc luded  in  a s tu d y  o f w in te r  
h a b ita t s e le c tio n  in  M a ine  th a t b obca ts  s e le c te d  c o v e r types w ith  h igh  
p re y  d e n s it ie s  co m b ine d  w ith  dense c o v e r. H o w e ve r, he concluded 
th a t p re y  abundance and e n v iro n m e n ta l co n d itio n s  a lone w e re  not 
s u f f ic ie n t  to  e x p la in  the s e le c t io n  fo r  the m o re  dense co ve r types and 
tha t b e h a v io ra l fa c to rs  w e re  im p o r ta n t  c o n s id e ra tio n s . The hun ting  
m ethods em ployed  b y  b obca ts  m ake  som e k in d  o f co ve r im p o rta n t fo r  
h u n tin g  success. T h e re fo re , b obca ts  p ro b a b ly  use ro c k y  o u tc ro p s  and 
dense ve g e ta tio n  in  a s im i la r  m a n n e r, b o th  as s e c u r i ty  co ve r and as 
an a id  to  th e ir  hun ting  te ch n iq u e s .
In  th is  s tudy, 74% o f the  co m b in e d  re lo c a t io n s  o f M l ,  F l ,
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and M2 w e re  in  dense co ve r types  (g re a te r  than  52% v e r t ic a l  c o v e r) 
th a t m ade up le s s  than  40% o f th e ir  hom e ra n g e s . These dense 
v e g e ta tiv e  type s  c o in c id e d  w ith  h ig h  p re y  d e n s it ie s  o f la g o m o rp h s  and 
ro d e n ts . T hus, these  c o v e r types p ro v id e d  bo th  food  and the co ve r 
n e c e s s a ry  fo r  the  c a t 's  h u n tin g  te chn iq u e .
Seasonal v a r ia t io n  in  use o f c o v e r types  o c c u rre d  w ith  F I  and, 
to  a le s s e r  d e g re e . M l .  The m in im a l use o f the  r iv e r  b o tto m  c o ve r 
type  d u r in g  the s p r in g  o f 1979 b y  F I  w as undoub ted ly  due to  f lo o d in g . 
The D o u g la s - f ir  and ju n ip e r  c o v e r typ es  w e re  used m o re  in te n s iv e ly  
in s te a d .
D u r in g  s u m m e r 1979, the use o f the  r iv e r  b o tto m  co ve r type 
in c re a s e d  d ra m a t ic a lly  w h ile  use o f D o u g la s - f ir  and ju n ip e r  co ve r 
types d e c re a se d . D u r in g  th is  s u m m e r, u n u s u a lly  h igh  p re y  d e n s itie s  
p ro b a b ly  p ro v id e d  easy h u n tin g  and the  r iv e r  b o tto m  co ve r type  p r o ­
v id e d  a la rg e  con tinuous  a re a  w h e re  F I  d id  no t have to  m ove f ro m  1 
pa tch  to  a n o th e r. T h is  p ro b a b ly  fa c i l i ta te d  h u n ting  and m ade a co n ­
ve n ie n t p la ce  to  keep h e r  k it te n s .
D u r in g  au tu m n , the  use o f p r a i r ie  dog tow ns b y  F I  and, 
p a r t ic u la r ly  M l ,  in c re a s e d , p ro b a b ly  because o f a d e c lin e  in  the 
m ic ro t in e  p o p u la tio n . In  a d d it io n , g rou n d  n e s tin g  b ird s  had fled ge d  
and m o s t m ig ra te d  sou th , re m o v in g  a n o th e r p o s s ib le  p re y  s o u rce . 
D u r in g  a 4 -m o n th  p e r io d  f r o m  la te  June to  O c to b e r, K now les  (p e rs . 
co m m . ) found th a t 14 o f 58 p r a i r ie  dogs had been lo s t  f ro m  a s m a ll
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to w n  w h e re  M l f re q u e n t ly  hunted. One p r a i r ie  dog w as known to  have 
been k i l le d  b y  a ra p to r  bu t M l  w as p ro b a b ly  p a r t ly  re s p o n s ib le  fo r  the 
d isa p p e a ra n ce  o f the o th e r 13.
D u r in g  w in te r ,  use o f the  r i v e r  b o tto m  c o v e r type decreased  
c o n c u rre n t w ith  in c re a s e d  use o f D oug las - f i r  and ju n ip e r  co ve r typ e s . 
Because  snow w as s c a rc e  d u r in g  the  w in te r  o f 1979-1980, snow co ve r 
w as n o t a fa c to r  in f lu e n c in g  ch o ice  o f co ve r typ e s . H ow ever, the r iv e r  
b o tto m  c o v e r type  w as p r im a r i ly  dec iduous and once leaves  d ropped, 
c o v e r d e n s ity  d e c re a se d , and d r ie d  f ro z e n  le a ve s  p ro b a b ly  decreased  
the  a b i l i t y  to  hunt s i le n t ly .  In  c o n tra s t,  the D o u g la s - f ir  and ju n ip e r  
c o v e r typ e s  w e re  p r im a r i ly  c o n ife ro u s  w ith  l i t t l e  deciduous u n d e rs to ry . 
The use o f p r a i r ie  dog tow ns re m a in e d  the sam e fo r  F I  and in c re a s e d  
fo r  M l ,  P r a i r ie  dogs p ro v id e  a r e la t iv e ly  dependable food su p p ly  
d u r in g  w in te rs  w ith  l i t t l e  snow c o v e r. W hen snow c o v e r is  no t g re a t 
and s p e lls  o f sunny w e a th e r o c c u r , p r a i r ie  dogs on the  Refuge re m a in  
a c tiv e  and fo ra g e  above g ro u n d . H u n tin g  p r a i r ie  dogs re q u ire s  
r e la t iv e ly  l i t t le  e n e rg y  on the  p a r t  o f a ca t; tow ns a re  e a s ily  loca ted  
and the ca t e m p loys  a s i t  and w a it  s tra te g y .
Use o f p r a i r ie  dog tow ns b y  F I  in c re a s e d  d u r in g  s u m m e r 
1980, A lthough  r iv e r  b o tto m  use in c re a s e d  s l ig h t ly ,  use o f D o u g la s - 
f i r  and ju n ip e r  co ve r typ e s  d e c re a se d  f ro m  th a t o f w in te r .  These 
v a r ia t io n s  a re  p ro b a b ly  e x p la in e d  b y  2 fa c to rs .  A  s u b s ta n tia l d e c lin e  
o c c u r re d  in  bo th  s m a ll ro d e n t and la g o m o rp h  d e n s it ie s  d u r in g  1980,
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and a g re a te r  re lia n c e  w as p la ce d  on p r a i r ie  dogs. A ls o , F I 's  den 
w as lo ca te d  c lo se  to  a p r a i r ie  dog tow n , and the  tow n p ro v id e d  a 
r e a d i ly  a c c e s s ib le  food  su p p ly .
P o p u la tio n  C h a ra c te r is t ic s  and D e n s ity
T h is  s tu d y , because o f the  l im ite d  d u ra tio n , was not designed 
to  in v e s tig a te  b o bca t p o p u la tio n  p a ra m e te rs . I  can o n ly  specu la te , 
g ive n  w ha t da ta  w e re  g a th e re d , on the s iz e  o f the bobca t p o p u la tio n  on 
the  s tu d y  a re a . H o w e ve r, these  data  a re  v a lu a b le  in  l ig h t  o f the fa c t 
th a t th e y  re p re s e n t the  o n ly  co m p le te d  bobca t s tu d y  in  a p r a i r ie  b re a ks  
h a b ita t in  M ontana.
D u r in g  B a ile y 's  (1972) bobca t s tu d y  in  s o u th e rn  Idaho he 
re p o r te d  fe m a le  hom e ra n g e  s iz e s  and m o vem e n ts  s im i la r  to  those o f 
F I .  He tra p p e d  66 ca ts  (27 a d u lts ) on 648 km ^ (1 a d u lt c a t/2 4  k m ^) 
and had a p p ro x im a te ly  149 t ra p -n ig h ts  p e r  c a p tu re . In  U tah, K a rp o w itz  
and F l in d e rs  (1979) had 110 t ra p -n ig h ts  p e r  c a p tu re . These  a re  in  
c o n tra s t to  m y  2 99 t ra p -n ig h ts  p e r  c a p tu re . A lth o u g h  m any v a r ia b le s  
a ffe c t tra p p in g , these  d if fe re n c e s  a re  la rg e  and p ro b a b ly  r e f le c t  r e a l 
d iffe re n c e s  in  bobca t d e n s it ie s . The m a jo r i t y  o f tra p s  on m y  a re a  
w e re  se t b y  p ro fe s s io n a l t ra p p e rs ,  so m y  la c k  o f tra p p in g  e xp e rie n ce  
had no b e a rin g  on n u m b e rs  o f ca ts  c a p tu re d . U s in g  B a ile y 's  ca p tu re  
r a te  (0.0067 c a p tu re s /d a y ) and d e n s ity  (0 .1019 c a t s / k m 2 )  and m y  
ca p tu re  ra te  (0.0033) and a ssu m in g  40% a d u lts , a d e n s ity  e s tim a te  of
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ca ts  on m y  s tu d y  a re a  w o u ld  be 1 a d u lt c a t /4 9 .8 km ^ o r  about 9 ad u lt 
c a ts . T h is  is  p ro b a b ly  a re a so n a b le  d e n s ity  e s tim a te .
T o  e s tim a te  the  m a x im u m  d e n s ity  o f a d u lt bobca ts p o s s ib le  on 
m y  s tu d y  a re a , I assum ed  F I  and M l had re p re s e n ta tiv e  hom e ra n g e s , 
hom e ra n g e s  o f a d u lt ca ts  had m in im a l o v e r la p  w ith  o th e rs  of the sam e 
sex (B a ile y  1972, B u ie  et a l.  1979), and a l l  a v a ila b le  a reas  w e re  f i l le d .  
C o n c e iv a b ly , m y  s tu d y  a re a  co u ld  s u p p o rt 25 a d u lt fe m a le s  and 5 a d u lt 
m a le  ca ts  p lu s  young o f the  y e a r  and tra n s ie n ts .  P o s s ib ly , the  la rg e  
hom e ra n g e  o f M l  w as p a r t ly  due to  the s c a rc ity  of ca ts . I f  m o re  
ca ts  w e re  p re s e n t, hom e ra n g e  s iz e s  m ig h t be s m a lle r .
Jones (p e rs . co m m ), a R e fuge  em p loyee  fo r  o ve r 20 y e a rs , 
re p o r te d  th a t b obca ts  w e re  m u ch  m o re  abundant on the R efuge d u r in g  
the  1960’s . O th e r a n e cd o ta l da ta  sugges t th is  a lso . Such changes in  
bobca t d e n s ity  co u ld  be accoun ted  fo r  b y  changes in  pe rcen tage  o f the 
a v a ila b le  h a b ita t o ccu p ie d , p la s t ic i t y  o f the  hom e range  s ize  o f ad u lt 
ca ts , and p ro d u c tio n  o f young. A  re a so n a b le  a ssu m p tio n  is  th a t th is  
a re a  cou ld  s u p p o rt 2 o r  3 t im e s  as m any  a d u lt ca ts  as i t  does now .
One th e o ry  used to  e x p la in  the  d e c lin e  o f bobcats d u r in g  the 
1970 's  is  th a t the  ban on the  use o f to x ic a n ts  on fe d e ra l lands in  1972 
a llo w e d  coyotes to  in c re a s e . The co yo te s  cou ld  com pete  w ith  bobca ts  
fo r  food  a n d /o r  p re y  upon ca ts  d ir e c t ly .  C oyo tes cou ld  be m o re  
e f f ic ie n t  in  the u t i l iz a t io n  o f open c o u n try ,  th u s  r e s t r ic t in g  bobcats 
to  ro u g h  t im b e re d  o r  ro c k y  h a b ita ts .
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A lth o u g h  coyo tes  and bobca ts  o fte n  s e le c t s im i la r  p re y  ite m s , 
th e re  is  no ev idence  th a t c o m p e tit io n  be tw een these spec ies  e x is ts . 
S m a ll (1971) in  a s tu d y  o f in te rs p e c if ic  c o m p e tit io n  betw een coyo tes , 
g re y  fo x  (U ro cyo n  c in e re o a rg e n te u s ), and bobca ts  concluded th a t the  
b ob ca t d if fe re d  s ig n if ic a n t ly  f r o m  the  2 ca n id s  in  its  use o f m o s t p re y  
ite m s . B a ile y  (1979) a ls o  s ta te d  th a t the  sca t a n a ly s is  o f coyotes and 
bobca ts  suggested th a t in te rs p e c if ic  c o m p e tit io n  betw een these spec ies  
fo r  food  w as no t acu te .
L in h a r t  and R o b in so n  (1972) s u m m a riz e d  re la t iv e  popu la tio n  
tre n d s  o f bobca ts  and coyo tes  based on 7 tra p lin e s  in  3 s ta te s  ru n  in  
1940, 1951, 1960, and 1970. U s in g  th e ir  da ta , I  ca lcu la te d  c o r re la t io n  
c o e ff ic ie n ts  fo r  c a p tu re s  o f bobca ts  and coyo tes fo r  each o f the s tud y  
a rea s  and fo r  a l l  a re a s  co m b in e d . In  New M e x ic o  th e re  was a w eak 
p o s it iv e  c o r re la t io n  ( r^  = 0 .33) be tw een  bobca ts  and coyotes w h ile  the 
o th e r 2 s tu d y  a re a s  (C o lo ra d o  and W yo m in g ) had w eak nega tive  
c o r re la t io n s  (r2  = 0.17 and 0 .43 ). D a ta  f o r  a l l  s tu d y  a reas  com bined  
showed e s s e n t ia lly  no c o r re la t io n  ( r^  = 0 .04) sugg e s tin g  o th e r fa c to rs  
a re  m o re  im p o r ta n t than  r e la t iv e  changes in  coyo te  n u m b e rs . The 
data  fo r  W yom ing , h o w e ve r, m a y  in d ic a te  th a t in  som e a rea s  coyotes 
can n e g a tiv e ly  a ffe c t b o b ca ts . T h is  m a y  be p a r t ic u la r ly  tru e  in  a reas  
w h e re  bobca t h a b ita t is  m a rg in a l.
H ow ever, th e re  a re  no da ta  sh o w in g  th is  to  be a fa c to r  on m y  
s tu d y  a re a  w h e re  s e c u r ity  and h u n tin g  c o v e r  is  abundant. N o th ing  in
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th is  s tu d y  suggested  th a t coyo tes com pe ted  w ith  bobca ts  fo r  foods o r 
p re y e d  on bo b ca ts . K no w le s  (p e rs . co m m . ) obse rved  coyo tes and 
bobca ts  to g e th e r on 2 o cca s io n s  on the  R efuge . One o b s e rv a tio n  was 
o f a b o bca t and coyo te  ly in g  3 m  a p a rt fa c in g  each o th e r in  a s e m i-  
t im b e re d  s itu a t io n . The  coyo te  ra n  w hen d is tu rb e d  b y  the  o b s e rv e r , 
and the  in te ra c t io n  o c c u r r in g  b e fo re  the  d is tu rb a n c e  is  unknown. The 
o th e r  case w as o f 1 bobca t and 2 coyo tes h u n tin g  in  a p r a i r ie  dog tow n 
in  v ie w  o f, bu t a p p a re n tly  ig n o r in g , each o th e r.
A n o th e r e xp la n a tio n , not to  be o v e rlo o k e d , is  the ra p id  in ­
c re a s e  in  fu r  p r ic e s  in  the 1970 's  as w e ll  as in c re a s e d  tra p p in g  
p re s s u re . O v e r-e x p lo ita t io n  due to  in c re a s e d  fu r  p r ic e s  is  a m o re  
p la u s ib le  e xp la n a tio n  fo r  lo w  bobca t n u m b e rs  on m y  s tu d y  a re a . The 
o n ly  know n m o r ta l i t y  fa c to rs  d u r in g  m y  s tu d y  w e re  m an-ca use d . Tw o 
o f 5 m a rk e d  ca ts  w e re  k i l le d  b y  hum ans and the  fa te  o f a th ir d  re m a in e d  
u n d e te rm in e d  at the  end o f the  s tu d y . Such a h igh  p ro p o r t io n  of cats 
be ing  i l le g a l ly  k i l le d  on the  R efuge co u ld  be exp la in e d  3 w ays: 1) the 
m a rk e d  ca ts  w e re  som ehow  p re d is p o s e d  to  be ing  found b y  hum ans;
2) ra n d o m  chance and s m a ll sa m p le  s iz e ; and 3) the  ca ts  re p re s e n t 
an a c tu a l pe rcen tage  o f bo bca ts  i l le g a l ly  k i l le d  on the s tu d y  a re a . 
B ecause the  cats a l l  appeared  to  behave in  a n o rm a l m anne r when 
o b se rve d  a fte r  m a rk in g  a n d /o r  m oved  s u b s ta n tia l d is tan ce s  a fte r  
m a rk in g , s e r io u s  in ju r ie s  caused b y  m a rk in g  seem s u n lik e ly .  M 2 's  
hom e ra n g e  was v e ry  a c c e s s ib le  b y  ro a d  and he w as a p p a re n tly  taken
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b y  h u n te rs  us ing  dogs. H o w e ve r, M 3*s hom e range  was m uch  le ss  
a c c e s s ib le  and how he was k i l le d  is  unknown. The d isappea rance  o f 
the  th i r d  ca t, F 2 , has no t been c o n s id e re d  as a m o r ta l i t y  a lthough  th a t 
is  a d is t in c t  p o s s ib i l i ty .  The even ing  b e fo re  she d isa pp e a re d  she was 
b y  the  fro z e n  F o r t  P eck  R e s e rv o ir  w h ic h  saw  fre q u e n t l ig h t  p lane  
t r a f f i c  and suspected  i l le g a l a e r ia l gunn ing . A lth o u g h  the sa m p le  s iz e  
is  s m a ll,  2 out o f 4 ca ts  i l le g a l ly  k i l le d  (w he re  th e ir  fa te  was d e te r ­
m in e d ) is  a s u b s ta n tia l lo s s . The fa c t th a t th is  p ro p o r t io n  of cats 
w e re  k i l le d  in  an a re a  o f h ig h  s e c u r i ty  h a b ita t and p ro te c te d  b y  law  
le a ve s  q u e s tio n s  about the  h a rv e s t m o r ta l i t y  on a re a s  in  the v ic in i t y  
th a t a re  no t so p ro te c te d  and m a y  e x p la in  w hy  ca ts  a re  r a r e ly  seen in  
open p r a i r ie  h a b ita ts  in  th is  a re a .
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C H A P T E R  V I  
M A N A G E M E N T  R E C O M M E N D A T IO N S
C h a r le s  M .  R u s s e l l  N a t io n a l W i ld l i f e  R e fu g e
N e i th e r  h a b ita t  n o r  a v a i la b le  p r e y  a p p e a r  to  b e  la c k in g  a n d  
c o m p e t i t io n  w i t h  c o y o te s  is  n o t an  a p p a re n t  p r o b le m .  T h e  o n ly  
d e t r im e n t a l  f a c t o r  to  b o b c a t  p o p u la t io n s  d u r in g  t h is  s tu d y  w a s  th e  
i l l e g a l  k i l l i n g  o f  c a ts .  O u ts id e  o f  r o u t in e  la w  e n fo rc e m e n t .  R e fu g e  
p e r s o n n e l c a n  c o n t r ib u te  l i t t l e  to  s o lv in g  th is  p r o b le m .
1) H o u n d s  a r e  s o m e t im e s  u s e d  to  h u n t c o y o te s  on  th e  R e fu g e , 
B e c a u s e  c a ts  a r e  s u s c e p t ib le  to  t h is  ty p e  o f  h u n t in g  a nd  a t le a s t  1 o f  
th e  m a r k e d  c a ts  is  b e l ie v e d  to  h a v e  b e e n  ta k e n  w i t h  h o u n d s , b a n n in g  
t h is  ty p e  o f  h u n t in g  w i t h in  R e fu g e  b o u n d a r ie s  w o u ld  b e  b e n e f ic ia l  to  
b o b c a ts .
2 ) B e c a u s e  p r a i r i e  d o g  to w n s  a r e  p o te n t ia l ly  im p o r ta n t  as  a 
fo o d  s o u rc e ,  p a r t i c u la r l y  w h e n  o th e r  p r e y  i t e m s  a r e  s c a r c e ,  t h e i r  
c o n t in u e d  p r o te c t io n  o n  th e  R e fu g e  is  re c o m m e n d e d .
3) F a r m in g  a n d  g r a z in g  p r a c t ic e s  th a t  d e c re a s e  e x is t in g  
d e n s i t y  o f n a t iv e  r i v e r  b o t to m  v e g e ta t io n  s h o u ld  b e  d is c o u ra g e d .
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M o n ta n a  D e p a r tm e n t  o f  F is h ,  W i l d l i f e  a n d  
P a r k s  f o r  B o b c a t  P o p u la t io n s  A d jo in in g  th e  
C h a r le s  M .  R u s s e l l  N a t io n a l  W i ld l i f e  R e fu g e
1) B e c a u s e  b o b c a t  p o p u la t io n s  a p p e a r  to  b e  a b n o r m a l ly  lo w  
w h e n  c o m p a r e d  to  w h a t  th e  h a b i ta t  h a s  s u p p o r te d  in  th e  p a s t  a n d  is  
p r o b a b ly  c a p a b le  o f  s u p p o r t in g  p r e s e n t ly ,  th e  s e a s o n  in  t h is  a r e a  
s h o u ld  b e  s h o r te n e d  f r o m  2 m o n th s  t o  1 m o n th  a nd  th e  l i m i t  k e p t  a t 
n o  m o r e  th a n  1 b o b c a t .
2 ) G o in g  to  a  p e r m i t  s y s te m  f o r  b o b c a ts  w i t h  a r e q u i r e d  fe e  
w o u ld  g e n e r a te  m o n e y  to  s u p p o r t  d e ta i le d  p o p u la t io n  r e s e a r c h  on  
b o b c a ts .
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R E F E R E N C E S  C I T E D
A l le n ,  E .  O . 1 9 6 8 . R a n g e  u s e , fo o d s ,  c o n d i t io n ,  a n d  p r o d u c t i v i t y  
o f  w h i t e - t a i l e d  d e e r  in  M o n ta n a .  J .  W i ld l .  M a n a g e . 3 2 :1 3 0 -1 4 1 .
A n d e r s o n ,  L .  L .  1 9 4 5 . B o b c a t  d e n n in g .  A n im a l  C o n t r o l  I n f o r .  
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